Ethanol-induced alterations in rat synaptosomal plasma membrane phospholipids. Relationship to changes in the phospholipid methyltransferases.
The effects of ethanol ingestion on the lipids of the synaptic plasma membrane (SPM) have been measured and correlated with the time frame for the development of physical dependence. Alterations were observed in three of the phospholipid fractions: phosphatidylcholine (PC) increased, and the phosphatidylethanolamine (PE) and phosphatidylserine (PS) plus phosphatidylinositol (PI) fractions decreased. These alterations occurred after the animals showed signs of dependence. Because PC can be synthesized from PE by the methyltransferase pathway, synaptosomal methyl group incorporation was measured. Rats were fed ethanol for 6 days before an increase was observed in methyl incorporation, a shorter length of time than was necessary to demonstrate physical dependence or phospholipid alterations (10 to 14 days). After ethanol withdrawal, 7 days of control diet feeding were required for methyl group incorporation to return to control values. In vitro ethanol (10-250 mM) additions to the methyltransferase incubations resulted in a slight increase in methyl incorporation. These data suggest that synaptic membrane lipid alterations may be related to ethanol dependence and that changes in the PC/PE ratio may be the result of an increase in the incorporation of methyl groups into synaptosomal phospholipids.